TITLE OF THE INVENTION 
APPARATUS AND METHOD FOR CONTROLLING USER INTERFACE 

FIELD OF THE INVENTION 
5 The present invention relates to a user interface 

control apparatus and method for avoiding conflicts 
between setup data for a predetermined object to be 
controlled, which are input via a user interface. 

10 BACKGROUND OF THE INVENTION 

As an example of an apparatus which accepts a 
plurality of setup values input from the user via a 
user interface (to be also referred to as "UI" 
hereinafter) , and is controlled based on these setup 

15 values, an image forming apparatus (printer apparatus) 
is known. In general, a printer apparatus comprises a 
printer driver for controlling a print process, and the 
printer driver includes a UI that accepts print setups 
and the like from the user. 

20 Every time the printer driver accepts a setup 

value input from the user via the UI, it evaluates the 
relationship between the currently input setup value 
and an associated one of a plurality of setup values 
set so far, and checks if conflicts occur between the 

25 setup values. Examples of conflicts include a setup 
disadvantageous for the user (e.g., a setup of a 
two-sided print process for an OHP sheet set as a print 
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medium) , a setup that makes a printer execute 
impossible operations, and the like. 

If any conflicts are found, a conflict process 
for eliminating such conflicts must be executed. 
5 Conventionally, it is a common practice to use a 

dedicated conflict process program that discriminates 
conflicts and executes a conflict process depending on 
the relationship between setup values. Alternatively, 
a plurality of setup value conditions that require a 

10 conflict process are saved in the form of a list in, 
e.g., a file, which is loaded by a conflict process 
program, thus preventing the conflict process program 
from depending on a specific setup value, and allowing 
general-purpose use of that conflict process program. 

15 However, in order to implement them, a program 

developer or the like must exhaustively describe all 
conflict process rules. For this reason, when 
dependency among setup values is complicated, not all 
conditions can be perfectly exhaustively described. 

20 Conventionally, rules are described based on 

combinations, and only one-to-one objective function 
control is available. Upon adding a new rule, an input 
person must check the entire description. The input 
volume is very large since data must be generated to 

25 exhaustively cover all combinations. Also, since rules 
are described together, they contain repetitive 
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descriptions and input errors with high possibility, 

and a huge number of correction steps are required. 
In the conflict process program, a conflict 

manager that controls a conflict process is designed to 
5 have high maintainability independently from a main 

program so as to generally use conflict process rules. 

With this design, the conflict manager is seen as a 

black box from the main program. 

However, in practice, the main program must 
10 update the UI, and an update process of the UI is 

required upon a change in specific setup value which 

does not influence the conflict process. 

Conventionally, in such case, the main program cannot 

selectively process corresponding items but must 
15 refresh a given range as a whole, resulting in poor 

processing efficiency of the main program. 

Such update process may be determined based on a 

difference of a data structure as a mediation between 

the main program and conflict manager, but this method 
20 also suffers poor efficiency. In addition, when 

grayout and display/non-display of control are changed, 

it is hard to extract them, thus worsening efficiency. 



SUMMARY OF THE INVENTION 
25 The present invention has been made in 

consideration of the aforementioned problems, and has 
as its object to provide a user interface control 
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apparatus and method, which can implement an exhaustive, 
reliable conflict process, and can reduce the number of 
input steps and contrived errors by a program developer 
or the like by improving a description method of 
5 conflict process rules. 

The present invention has been made in 
4* consideration of the aforementioned problems, and has 

^ as its object to provide a user interface control 

ill apparatus and method, which allow a main program and 

iU 10 conflict manager in a conflict process program to 

b exchange only information of items changed by a 

j slB fe conflict process, while maintaining their independence, 

jfj thereby improving the processing efficiency of the main 

il program. 
15 

Other features and advantages of the present 
invention will be apparent from the following 
description taken in conjunction with the accompanying 
drawings, in which like reference characters designate 
20 the same or similar parts throughout the figures 
thereof . 



BRIEF DESCRIPTION OF THE DRAWINGS 
The accompanying drawings, which are incorporated 
25 in and constitute a part of the specification, 

illustrate embodiments of the invention and, together 
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with the descriptions, serve to explain the principle 
of the invention. 

Fig. 1 is a block diagram showing the arrangement 
of a print processing system according to an embodiment 
5 of the present invention; 

Fig. 2 shows a memory map of a RAM 2 in the 
^ embodiment; 

*f Fig. 3 is a schematic diagram of a printer driver 

ul UI control module in the embodiment ; 

fy 10 Fig. 4 is a view for explaining the relationship 

6 among data handled by the printer driver UI control 

module in the embodiment; 
|fi Fig. 5 is a flow chart showing the process of the 

J printer driver UI control module in the embodiment; 

15 Fig. 6 shows an example of conflict process rules 

in the embodiment; 

Fig. 7 shows an example of conflict process rules 
in the embodiment ; 

Fig. 8 shows an example of a print setup window 
20 in the embodiment; 

Fig. 9 shows an example of a print setup window 
in the embodiment; 

Fig. 10 shows an example of conflict process 
rules in the embodiment; 
25 Fig. 11 shows an example of conflict process 

rules in the embodiment; 
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Fig. 12 shows an example of a message box in the 
embodiment; 

Fig. 13 shows a description example of conflict 
process rules in a markup language in the embodiment ; 

Fig. 14 shows a description example of conflict 
process rules in a markup language in the embodiment; 

Fig. 15 is a flow chart showing the process of a 
printer driver UI control module in another embodiment ; 

Fig. 16 shows an example of conflict processing 
rules in another embodiment; and 

Fig. 17 shows an example of a print setup window 
in another embodiment. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
15 (Hardware Arrangement) 

Fig. 1 is a block diagram showing the arrangement 
of a print processing system according to an embodiment 
of the present invention. The print processing system 
comprises a host computer 3000 and printer 1500. 
20 In the host computer 3000, reference numeral 1 

denotes a CPU for systematically controlling respective 
devices connected to a system bus 4; and 2, a RAM 
serving as a main memory, work area, and the like of 
the CPU 1. Reference numeral 3 denotes a ROM for 
25 storing various programs and data. The ROM 3 is 

partitioned into a font ROM 3a for storing various 
fonts, a program ROM 3b for storing a boot program, 
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BIOS, and the like, and a data ROM 3c for storing 
various data. 

Reference numeral 5 denotes a keyboard controller 
(KBC) for controlling key inputs from a keyboard 9 and 
a pointing device (not shown) . Reference numeral 6 
denotes a CRT controller (CRTC) for controlling display 
of a CRT display (CRT) 10. 

An external memory 11 (access to which is 
controlled by a disk controller (DKC) 7) comprises a 
hard disk (HD) , floppy disk (FD), or the like, and 
stores an operating system program (to be referred to 
as an OS hereinafter) 205, various applications (for 
example, a document processing application program for 
implementing a document process of ^a document including 
figures, images, text, tables, and the like together) 
201, a print process related program 204, and also user 
files, edit files, and the like. The print process 
related program 204 includes a printer control command 
generation module (to be referred to as a "printer 
driver" hereinafter) 2041 and printer driver UI control 
module 2042. 

Reference numeral 8 denotes a printer controller 
(PRTC) which is connected to the printer 1500 via a 
two-way interface 21 and executes a communication 
control process with the printer 1500. 

The applications stored in the external memory 11 
are loaded onto the RAM 2, and are executed by the CPU 



1. The CPU 1 also executes a rasterize process of 
outline fonts on the RAM 2 to obtain a WYSIWYG (What 
you see is What you get) environment on the CRT 10. 
Furthermore, the CPU 1 opens various registered windows 
based on commands designated by, e.g., a mouse cursor 
(not shown) on the CRT 10, and executes various 
processes. Upon executing a print process, the user 
opens a print setup window (controlled by the printer 
driver UI control module 2042), and can make printer 
setups and print process setups for the printer driver 
2041 as well as selection of a print mode. 

In the printer 1500, reference numeral 12 denotes 
a CPU for controlling the overall printer 1500. 
Reference numeral 19 denotes a RAM which serves as a 
main memory, work area, and the like of the CPU 12, and 
is used as an output information rasterize area, 
environment data storage area, NVRAM, and the like. 
The memory size of the RAM 19 can be expanded by an 
option ROM connected to an expansion port (not shown) . 
Reference numeral 13 denotes a ROM which includes a 
font ROM 13a for storing various fonts, a program ROM 
13b for storing a control program and the like, and a 
data ROM 13c for storing various data. 

An external memory 14 (access to which is 
controlled by a memory controller (MC) 20) comprises a 
hard disk (HD) , floppy disk (FD), IC card, or the like, 
which is connected as an option, and stores font data, 



emulation programs, form data, and the like. When no 
external memory 14 such as a hard disk or the like is 
connected, the data ROM 13c of the ROM 13 stores 
information and the like used by the host computer 3000. 
5 Note that the number of external memories 14 is not 
limited to one, but a plurality of external memories 
may be connected. For example, a plurality of option 
font cards in addition to built-in fonts and external 
memories that store programs for interpreting printer 
10 control languages of different language systems may be 
connected . 

A console 1501 has a control panel for accepting 
user's operations, and operation switches, LED 
indicators, and the like are arranged on the control 

15 panel (not shown) . The console 1501 may have an NVRAM 
(not shown) , and may store printer mode setup 
information input from the control panel. 

The printer CPU 12 outputs an image signal as 
output information to a print unit (printer engine) 17, 

20 which is connected to the system bus 15, on the basis 
of the control program or the like stored in the 
program ROM 13b in the ROM 13. The CPU 12 can 
communicate with the host computer 3000 via an input 
unit 18, and can inform the host computer 3000 of 

25 information and the like in the printer 1500. 
(Software Configuration) 
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Fig. 2 shows a memory map of the RAM 2 after a 
predetermined application and print process related 
program are launched and are loaded onto the RAM 2 on 
the host computer 3000. As shown in Fig. 2, a BIOS 206, 
OS 205, application 201, print process related program 
204, and related data 203 are loaded onto the RAM 2, 
and a free memory area 202 is also assured. In this 
way, the application 201 and print process related 
program 204 are ready to run. 

The printer driver UI control module 2042 in the 
print process related program 204 displays a print 
setup window as a printer driver UI on the CRT 10 in 
response to a print setup command input by the user, 
and allows user's setups. 

Fig. 8 shows a display example of the print setup 
window. Referring to Fig. 8, a [Print Style] column 
800 is used to designate a print layout, and the user 
can designate one of, e.g., 1-Sided Printing 801, 
2-Sided printing 802, and Booklet Printing 803. 

A [Finishing] column 81 is used to designate the 
output order of printed print media, and finishing, and 
the user can designate one of the following items. 
[Collate] 811: 

copy set printing. When M copies of a document 
including N pages are to be printed, the document is 
output sheet by sheet in the order of the first page, 



second page,..., N-th page, and this process is 
repeated M times. 
[Group] 812: 

page unit printing. When M copies of a document 
including N pages are to be printed, the document is 
output in the order of M first pages, M second 
pages,..., and M N-th pages. 
[Staple] 813: 

staple finishing. The document is output in 
units of sets like in [Collate] 811, and output sheets 
are stapled by a stapler for respective copy sets as 
finishing . 

In this specification, the aforementioned user 
settable items will be referred to as "printer 
functions" or "functions" simply. Many other printer 
functions are available, but a description thereof will 
be omitted for the sake of simplicity. 

Note that the printer driver UI control module 
2042 is designed to avoid setup combinations 
disadvantageous for the user and insignificant setup 
combinations, i.e., conflicts between setup values, by 
a conflict process (to be described in detail below) . 
For example, in Fig. 8, 1-Sided Printing 801 is 
designated as a print layout, and [Staple] 813 in the 
[Finishing] column 81 is displayed in light gray and is 
not available. Also, when Booklet Printing 803 is 
designated as a print layout, as shown in Fig. 9, none 



of the items in the [Finishing] column 81 are available. 
The above examples are very simple ones, and a 
considerable number of conflicts may be expected in 
practice. Details of the conflict process will be 
5 explained below. 

Fig. 3 shows a schematic configuration of the 
printer driver UI control module 2042 in the print 
process related program 204 in this embodiment. 
Reference numeral 303 denotes a conflict manager for 

10 managing exchanges of data among modules, update of 
data, and the like to control the conflict process. 
Reference numeral 306 denotes a printer driver UI as 
the print setup window display. Reference numeral 301 
denotes a conflict process rule description file that 

15 enlists conflict process rules indicating conflict 
avoidance descriptions described in a description 
format to be described later. Reference numeral 302 
denotes an inference engine for generating a new 
conflict process rule by loading the conflict process 

20 rule description file 301; and 304, a status variable 
list that displays the states of respective printer 
functions in the form of a list, and can be updated on 
the basis of user's inputs and the contents of the 
conflict process rule description file 301. Reference 

25 numeral 305 denotes an internal structure as a slip 
which becomes a source of window display provided by 
the printer driver UI 306. The internal structure 305 



displays the status values of respective printer 
functions in a predetermined format in association with 
the contents of the status variable list 304. 

The conflict process rule description file 301 
describes principal rules as a framework in advance by 
a developer. The inference engine 302 automatically 
generates a new conflict process rule by a method to be 
described in detail later, and additionally writes that 
rule in the conflict process rule description file 301. 

Upon receiving user's setup information via the 
printer driver UI 306, the conflict manager 303 refers 
to the conflict process rule description file 301. 
This process is indicated as "R (Read) " by an arrow 
from the conflict process rule description file 301 
toward the conflict manager 303, as shown in Fig. 3. 
When the setup information matches a given conflict 
process rule as a result of reference, the conflict 
process is applied. In this way, the conflict manager 
303 updates the status variable list 304 and internal 
structure 304, and reflects the updated contents in the 
printer driver UI 306. This update process is 
indicated as "R/W (Read/Write)" by double-headed arrows 
that connect the conflict manager 303 to the status 
variable list 304 and internal structure 305, as shown 
in Fig. 3. 

Fig. 4 is a view for explaining the relationship 
among data handled by the respective modules shown in 



Fig. 3. Referring to Fig. 4, the conflict process rule 
description file 301 is referred to while being 
included (loaded) in the inference engine 302, and a 
new rule is additionally written. The conflict process 
rule description file 301 is also referred to by the 
conflict manager 303, and the status variable list 304 
is updated as a result of reference. Since the 
internal structure 304 and status variable list 304 are 
displayed in association with each other, as described 
above, they are mapped to each other. This state is 
expressed by the printer driver UI 306 in a form 
visible to the user. 

The internal structure 305 expresses members 
corresponding to printer function names A, B, and C by 
cA, cB, and cC, respectively. 

(Description Format of Conflict Process Rules) 

The conflict process rule description file 301 
will be described below. 

Conventionally, one-to-one descriptions of 
function names and a description method that puts a 
function name group in {} are based on combinations. 
For this reason, an exhaustive description is required. 
As described above, to solve this problem, the 
developer describes principal rules, and for example, 
inverse rules estimated from these rules are 
automatically generated by the inference engine 302 (to 
be described in detail later) . 



An outline of the rule description format is as 
follows . 

•Declaratory knowledge is expressed by logic. 

•Conflict process rules are mathematically 
5 formalized using logic. 

•Knowledge can be categorized into universal 
knowledge (e.g., knowledge that can be commonly applied 
to a plurality of objects to be controlled) and local 
knowledge (e.g.,- knowledge that can be applied to only 
10 a specific object to be controlled) . Universal 
knowledge is inclusive. 

•AND logic is described. OR is excluded by 
dividing it into a plurality of rules. Use of NOT is 
inhibited . 

15 »A function is described in the form of a 

predicate having one argument. 

•A rule that can be derived from another 
description is not repetitively described. 

From this outline, the description method of each 
20 rule is substantiated. The basic format of a 
description of each rule is as follows. 

•A function name (ON), function name (OFF) , and 
function name (value) are described on the left-hand 
side . 

25 »When logic for a true function is entered, all 

rules for (ON) are described. Rules for (OFF) need not 
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be described (since they are automatically generated, 
as will be described later) . 

•When logic for a false function is entered, all 
rules for (OFF) are described. Rules for (ON) need not 
5 be described (since they are automatically generated, 
as will be described later) . 

•On the right-hand side, logic for establishing 
the left-hand side is described using function name (ON) , 
function name (OFF) , and function name (value) . A 
10 plurality of terms can be described. Also, NOT can be 
used. 

As described above, conflict process rules are 
mathematically formalized using logic. A predicate is 
described in the form of "printer function 

15 name (argument )" . As the argument, a numerical value 
may be used in addition to ON/OFF (for example, the 
number of copies to be printed or the like) . Printer 
function name (argument ) is described on the left-hand 
side, logic for establishing the left-hand side is 

20 described on the right-hand side, and they are related 
using symbol " or "<-". For example, 

A(ON) <r- B (ON) . 
is a rule which means that "when the state of printer 
function B is ON, the state of printer function A is 

25 set ON". 

Symbol "," in a formula is used to mean "AND" . 
For example, a rule "when the state of printer function 

- 16 - 



B is ON and the state of printer function C is OFF, the 
state of printer function A is set ON" is described by: 
A(ON) <- B(ON), C(OFF). 

The aforementioned logical expression may be 
5 described in a form that complies with a 

declarative/logic language, and some description 
methods and inverted expressions of some notations and 
the right- and left-hand sides may be considered as the 
same form. Notations of function names, ON/OFF, and () 

10 are appropriately designed, and may be defined to allow 
description in a markup language in consideration of 
exchange via a network (a description example in the 
markup language will be described later) . 

Fig. 6 shows an example of the conflict process 

15 rule description file described according to the 
aforementioned example. In Fig. 6, as printer 
functions, a copy set print function corresponding to 
[Collate] 811, page unit print function corresponding 
to [Group] 812, and staple finishing function 

20 corresponding to [Staple] 813 shown in Fig. 8 are 
respectively expressed by Collate (), Group (), and 
Staple (), and an argument is ON or OFF. A print layout 
function corresponding to the [Print Style] column 8 0 
is expressed by Layout () , and an argument is one of 

25 1-Sided, 2-Sided, and Booklet. 

(1) in Fig. 6 indicates a rule that sets 
Collate (OFF) when Group (ON) is set since the user 
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checks [Group] 812. (2) indicates a rule that sets 
Collate (OFF) when Staple (ON) is set. (3) indicates a 
rule that sets Group (OFF) when Layout (Booklet) is set. 
(Automatic Generation of Conflict Process Rule) 

•A developer describes all rules which become ON 
for a given function name, and can omit rules that 
become OFF. Rules that become OFF are automatically 
generated by the inference engine 302. 

•Conversely, a developer describes all rules 
which become OFF for a given function name, and can 
omit rules that become ON. Rules that become ON are 
automatically generated by the inference engine 302. 

•A developer can describe all rules which become 
ON and those which become OFF for a given function name. 
In this case, no rules are automatically generated. 

•When an item is described on the right-hand side 
for a term which is described on the left-hand side in 
the form of function name (ON) and function name (OFF), 
the same ON/OFF format as that of the left-hand side is 
used. In this case, a rule is automatically generated. 

The following explanation will be given using 
typical notations. 

A necessary and sufficient conditional 
relationship between the right- and left-hand sides in 
a logical expression will be supplemented below. 

If only one line of a rule 

A ( ON ) <r- B ( ON ) . ( a ) 



is described, B(ON) is a sufficient condition for A (ON), 
and A (ON) is a necessary condition for B(ON). 
Therefore, the following rules of converse conditions 
do not generally prove to be the case of "the converse 
5 is also true". 

B (ON) ^- A (ON) . (b) 
A (OFF) <- B (OFF) . (c) 
When (a) , (b) and (c) hold at the same time, 
A (ON) and B(ON) have a relationship of necessary and 
10 sufficient condition therebetween. The following rule 
as contraposition to (a) 

B (OFF) <r- A (OFF) . (d) 
is always true. Therefore, when (a), (b) , and (c) hold 
at the same time, if the developer describes one of (a) - 
15 and (d) , the inference engine 302 can automatically 
generate conflict conditions (rules) . 

The relationship between the description method 
of process rules and logic to be automatically 
generated will be explained below. 
20 When a rule which has a 2-status value (ON, OFF) 

as a value is described in a plurality of lines for an 
identical function name, only one of ON and OFF is 
described in the left-hand side in principle. For 
example, 

25 A (ON) <~ B(ON), C(OFF). 

A (ON) <r- D(V1) . 
B (OFF) <- E (OFF) . 
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where argument VI represents a numeral value. For 
these rules, the inference engine 302 automatically 
generates ON/OFF-inverted rules as complementary rules. 
A (OFF) <r- true. < e ) 
5 B(ON) <— true. 

These complementary rules are obtained by 
optimizing the following rules. 
A (OFF) <r- not A(ON) . 
B(ON) <- not B (OFF) . 
10 This means that A (ON) and A (OFF) have a perfectly 

exclusive relationship as logic. That is, the set 
space of A is 100% filled with A (ON) and A (OFF) . The 
same applies to B(ON) and B (OFF) . As a result, 
A (ON /OFF) never fails, and either ON or OFF holds. 
15 When the user describes A (ON) and A (OFF) together, 

(e) is not automatically generated. In such case, the 
user must fill the set space of A with rules. 

Built-in predicates that can describe priority 
and action are prepared for process rules in addition 
20 to function name ( ) . The built-in predicates and 

relation description method will be explained below. 
(Description of Priority and Action) 

A typical example of a built-in predicate used to 
describe priority will be mentioned. 
25 status (function name, value) 
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This built-in predicate returns true if the 
current value of a function name designated as an 
argument is a designated value; otherwise, false. 

For a rule, its action can be described. A 
typical example will be mentioned below. 

On the right-hand side, an action to be executed 
when a rule is true is described in { } . As a built-in 
predicate in { } , Message () that displays a message, and 
Enable, Disable, Show, Hide, and the like used in 
control can be used. Priority and action can be 
designed in correspondence with the rule format as an 
optional expression format. 
(Built-in Predicate and Default Value) 

A status variable of function A can be received 
by variable _X using built-in predicate status (A, _X) . 
After the conflict process rule description file 301 is 
loaded, the inference engine 302 automatically 
generates the following rules for all rule names which 
appear . 

A(_X) <r- status (A, _X) . 
B(_X) <- status {B, _X) . 
C(_X) <- status (C, _X) . 

A (ON) <- B(0N) , C(OFF) . 

The status value of A becomes ON upon applying 
the aforementioned rule. If B has no rules except for 
that which is automatically generated, 



B(_X) 4- status (B, _X) . 
is applied. Since this automatically generated rule is 
always true, the status variable value ON of B is 
unified to _X to be the status value of rule B. 
5 (Satisfaction Mechanism of Status Variable) 

A satisfaction process is done for all rules 
associated with a confirmed status variable. 
Example) 

C (ON) <- A(ON) . 
10 B (OFF) <- A (ON) . 

A(ON) . 

When the status variable of A is confirmed, ON 
satisfies A, and OFF and ON respectively satisfy B and 
C which refer to A. The satisfaction process is done 
15 for all rules associated with a confirmed status 
variable . 

(Set Constraint Reason) 

A reason for the result of a status variable can 
be set using sreason(R). 
20 Example) 

B (OFF) f- A(OFF) , { sreason (R) } . 

A reason for a case wherein A is OFF, and B is 
also OFF is set in R. A reason upon generation of a 
conflict or the like can be extracted later. For 
25 example, when 

A(ON) <- B(ON) , C (OFF) . 
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is described in the conflict process rule description 
file 301, status variables having the same names are 
respectively present for printer functions A, B, and C 
which appear in the conflict process rule description 
5 file 301, as shown in the status variable list 304 in 
Fig. 4. 

(Contents of Processing of Printer Driver UI Control 
Module 2042) 

The processing of the printer driver UI control 
10 module 2042 including the conflict process will be 
described in detail below using the flow chart in 
Fig. 5. 

The processing of the printer driver UI control 
module 2042 starts when the user instructs to open the 

15 printer driver UI using, e.g., the keyboard controller 
KBC 5 or the like. When the user instructs to open the 
printer driver UI, the print process related program 
204 is loaded onto the RAM 2 under the control of the 
OS 205. Since the print process related program 204 is 

20 a program for generating print data which is described 
using a page description language, it is a module 
commonly used for a plurality of printers of an 
identical series. For this reason, when a print 
reguest is issued, the print process related program 

25 204 must launch the printer driver UI that the user 
instructed to open. 



- 23 - 



When the print process related program 204 is 
loaded onto the RAM 2, the inference engine 302 loads 
the conflict process rule description file 301 onto the 
RAM 2 via the conflict manager 303 as an initialization 
5 process for opening the printer driver UI (step S501) . 

New complementary rules are generated for rules 
having 2-status values (ON and OFF) as values on the 
basis of the conflict process rules loaded in step S501 
(step S502). For example, assume that the conflict 
10 process rule description file 301 is described as 
follows . 

A (ON) <-B(0N), C(OFF). ...(f) 
A (ON) <- D(V1) . . . . (g) 

B (OFF) <r- E (OFF) . ...(h) 
15 In this case, both (f) and (g) describe identical 

status ON for single printer function A, and another 
expression ( (h) in this case) has no description about 
A (OFF). When the conflict process rule description 
file 301 describes either ON or OFF for a single 
20 printer function on the left-hand side, the inference 
engine 302 automatically generates an ON/OFF-inverted 
rule for that expression, as described above. 
Therefore, in case of this example, the inference 
engine 302 generates 
25 A (OFF) <=- not A(ON). . . . (i) 

for (f) and (g) , and generates 

B (ON) <r- not B (OFF) . . . . ( j ) 
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for (h) . Automatically generated rules (i) and (j) are 

optimized in terms of processing efficiency, and are 

rewritten as: 

A (OFF) <- true. . . . (i) ' 

B (ON) <— true. . . . ( j ) ' 

Note that the meanings of these expressions remain the 

same . 

When the inverted rules are automatically 
generated as in the above example, A (ON) and A (OFF) 
have a perfectly exclusive relationship in 
consideration of logic. That is, the set space of 
printer function A is 100% filled with A (ON) and A (OFF) . 
The same applies to B(ON) and B (OFF) . 

When A (ON) and A (OFF) are described together, (i) 
and (i) ' are not automatically generated. In this case, 
all cases must be exhaustively described to 100% fill 
the set space of A. 

Subseguently, conflict process rules associated 
with initialization of values of printer function names 
used in the status variable list 304 and conflict 
process rule generation file 301 are automatically 
generated as complementary rules (step S503) . 

All printer function names described in the 
conflict process rule generation file 301 respectively 
have status variables in the status variable list 304 
included in the conflict manager 303. These status 
variable values link with the values of corresponding 



members of the internal structure 304 used by the 
printer driver UI 306. The initial values of the 
status variables of the respective function names 
become the values of the members of the internal 
5 structure 305. 

For example, in Fig. 4, since the initial value 
of int cA described in the internal structure 305 is 0, 
the value of printer function A in the status variable 
list 304 corresponding to that value is OFF. Therefore, 
10 the initial value of status of printer function A of a 
complementary rule described in the inference engine 
302 is OFF. 

After that, the inference engine 302 refers to 
t-he conflict process rule description file 301 to make 

15 conflict check inference. For example, as shown in 
Fig. 4, if 

A(ON) <- B(ON), C(OFF) 
described in the conflict process rule description file 
301 is true, the inference engine 302 changes the 

20 status variable value of printer function A in the 

status variable list 304 from the initial value OFF to 
ON. Upon completion of conflict check inference, the 
conflict manager reflects the changed status variable 
value in corresponding member int cA of the internal 

25 structure 304. That is, since the above rule is true, 
int cA is changed from 0 to 1. 



- 26 - 



The inference engine 302 can receive the status 
variable value of printer function A in variable __X 
used in the inference engine 302 using built-in 
function status (a, _X) . The inference engine 302 loads 
5 the conflict process rule description file 301, and 
then automatically generates the following rules for 
all rule names that appear in the conflict process 
rules . 

A(_X) <- status (A, _X) . 
10 B(_X) <r- status (B, _X) . 

C(_X) <- status (C, _X) . 

This means that the value of the corresponding 
member in the internal structure 305 becomes the status 
15 value of that printer function name if no other rules 
to be applied are available. 
For A, since 
A (ON) <- B(ON), C(OFF). 
is true, the status value of A becomes ON upon applying 
20 the aforementioned rule. If B has no rules except for 
that which is automatically generated, 

B(_X) <r- status (B, _X) . 
is applied. Since this automatically generated rule is 
always true, the status variable value ON of B is 
25 unified to _X to be the status value of rule B. That 

is, as for a printer function which has no user-defined 
rules or no true ones if such rules are present, the 

- 27 - 



value stored in the corresponding member of the 
internal structure 304 is used as the status value of 
that printer function. 

Fig. 7 shows an example wherein the rules 
generated in steps S502 and S503 are additionally 
written in the original conflict process rule 
description file 301 shown in Fig. 6. In step S502, 
(4) generated from (1) and (2), and (5) generated from 
(3) are additionally written as complementary rules. 
Furthermore, (6) to (9) are additionally written in 
step S503. 

Another initialization process required to open 
the printer driver UI 306 is then executed, and the 
printer driver UI shown in Fig. 8 is opened (step S504) . 

After the printer driver UI 306 is opened, an 
event sent from the OS is acquired, and a process for 
that event is repeated (step S505) . 

It is then checked if an event acquired in step 
S505 is one generated when the user has changed a setup 
item on the printer driver UI 306 (step S506) . If NO 
in step S506, the flow advances to step S512 to check 
if the acquired event is a close request of the printer 
driver UI 306. If YES in step S512, the flow advances 
to step S513 to execute an end process, thus closing 
the printer driver UI 306 and ending all processes. On 
the other hand, if it is determined in step S512 that 
the acquired event is not a close request, the flow 



returns to step S505 to repeat the aforementioned 
processes . 

If it is determined in step S506 that the event 
acquired in step S505 is a user's setup change request, 
the flow advances to step S507 to apply new conflict 
process rules generated by the processes from steps 
S501 to S503. 

As an example of a case wherein the acquired 
event is a user's setup change request, a case will be 
exemplified below wherein the user has changed 1-Sided 
Printing 8 01 in the [Print Style] column 8 0 in Fig. 8 
to Booklet Printing 803. At this time, values of 
members Collate, Group, Staple, and Layout present as 
those of the internal structure 305 before application 
of the conflict process rules, i.e., before the setup 
change request are as follows. 

Collate OFF 

Group ON 

Staple OFF 

Layout 1-Sided 

Since the user's change reguest instructs to 
change from 1-Sided to Booklet, the contents of member 
Layout are changed, and the values of the respective 
members of the internal structure 305 become as follows. 

Collate OFF 

Group ON 

Staple OFF 



Layout Booklet 

Then, the printer driver UI 306 calls the 
conflict manager 303 to update the status variable of 
Layout in the status variable list 304. Subsequently, 
5 the inference engine 302 is called to start application 
of the conflict process rules. First, rules (6) to (9) 
in Fig. 7 are applied to initialize the printer 
function names in the inference engine 302 to the 
values of the respective members of the status variable 
10 list. Rule (3) in Fig. 7 is then applied and, as a 
result, the value of Group changes from ON to OFF as 
follows . 

Collate OFF 
Group OFF 
15 Staple OFF 

Layout Booklet 

Furthermore, rule (4) in Fig. 7 is applied, and 
Collate changes from OFF to ON. 
Collate ON 
20 Group OFF 

Staple OFF 
Layout Booklet 

If no more rules to be applied remain, 
application of the conflict process rules in the 
25 inference engine 302 ends. 

The conflict manager 303 updates the status 
variable list on the basis of the application result of 
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the conflict process rules in step S507 (step S508) , 
and then updates the internal structure 305 (step S509) . 

The printer driver UI 306 refers to the values of 
the members of the internal structure 304 to check if 
5 the UI must be updated (step S510) . If NO in step S510, 
the flow returns to step S505 to repeat the 
aforementioned processes. If the UI must be updated, 
the UI is updated (step S511), and the flow then 
returns to step S505 to repeat the aforementioned 

10 processes. In the above example, since the setup of 
Layout has been changed from 1-Sided Printing to 
Booklet Printing, Collate changes from OFF to ON, and 
Group changes from ON to OFF. Hence, the printer 
- driver UI is updated from the state shown in Fig. 8 to 

15 that shown in Fig. 9. 

The aforementioned processes are repeated until 
the printer driver UI 306 is closed. When the printer 
driver UI 306 is closed, the processing ends, and that 
of the print process related program 204 also ends. 

20 Then, the print process related program 204 is cleared 
from the RAM 2 by the function of the OS 205. 

Upon executing the update process of the printer 
driver UI, a process for updating the printer driver UI 
may be described in the conflict process rule 

25 description file 301, and when the inference engine 302 
interprets that description, it may directly update the 
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printer driver UI via the status variable list 304 of 
the conflict manager 303. 

Fig. 10 shows a case wherein a description 
{disable} as a UI update process is added to a line 
5 next to (3) in the additionally written conflict 

process rules shown in Fig. 7. With this description, 
a process for disabling Group radio button control in 
Fig. 9 (process for disabling a setup) is implemented 
as a part of the application contents of the conflict 

10 process rules. 

Furthermore, as shown in Fig. 11, a message box 
display process that allows information display to the 
user can be added to the conflict process rules. For 
example, a description {Message (MSG001 ) } of a line next 

15 to {disable} In Fig. 11 instructs to display a message 
box, as shown in Fig. 12. 

"MSG001" is an ID that designates a character 
string of message text "Setup of Group is adjusted to 
Collate" displayed in Fig. 12, and ID: MSG001 and the 

20 character string indicated by that ID are present as 

character string resources in the conflict manager 303. 

An example of putting descriptions of the 
conflict process rules in a markup language (e.g., XML 
(Extensible Markup Language) ) will be explained below. 

25 Fig. 13 shows a description example of the 

conflict process rules in the markup language. As 
shown in Fig. 13, a conflict process rule portion is 
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described between <conflict rules> tags, and respective 
rules are bounded by <rule> tags. Arbitrary tag names 
may be used as long as they can designate a structure. 
The conflict process rules can be categorized 
5 into rules (universal rules) that can be commonly 

applied to many printer models, and rules (local rules) 
that can be applied to only a specific printer model. 
In this case,, for example, universal rules can be 
bounded by <conflict rules, universal tags, and local 

10 rules can be bounded by <conflict rules, local> tags. 

Furthermore, as shown in Fig. 14, a conflict rule 
or universal file that describes universal rules alone 
may be created as an external reference file, and may 
be included in the conflict process rule description 

15 file. 

As described above, according to this embodiment, 
since conflict process rules that complement those 
prepared by a program developer or the like are 
automatically generated, a high-quality conflict 

20 process can be implemented. 

Since rules are described based on logic, 
one-to-multi function control can be attained. Since 
dependency spreads via logic, new rules can be easily 
added. Upon adding a rule, the entire description need 

25 not be checked. Since logic is automatically generated, 
data need not be generated to exhaustively describe all 
conflict combinations. Since versatile rules are 
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independently prepared, repetitive descriptions are 
suppressed, thus reducing input errors and the number 
of correction steps. 

Furthermore, since the update process of the user 
interface and the message process are added to the 
conflict process rules, coding that allows high 
readability and easy maintenance for a developer can be 
implemented . 

In addition, since the conflict process rules 
include the user interface update process and message 
process together with the conflict process, even when 
the conflict process rules are changed, the user 
interface control module itself need not be changed. 

Another embodiment that improves the processing 
efficiency of the main program by allowing the main 
program and conflict manager in the conflict process 
program to exchange only information of an item changed 
by the conflict process while maintaining their 
independence will be explained below. 

Fig. 16 shows an example of another conflict 
process rule description rules described according to 
the aforementioned conflict process rule description 
format. Taking the printer functions displayed in 
Fig. 8 as an example, a copy set print function 
corresponding to [Collate] 811, page unit print 
function corresponding to [Group] 812, and staple 
finishing function corresponding to [Staple] 813 shown 



in Fig. 8 are respectively expressed by Collate (), 
Group () , and Staple (), and an argument is ON or OFF. A 
print layout function corresponding to the [Print 
Style] column 80 is expressed by Layout () , and an 
5 argument is one of 1-Sided, 2-Sided, and Booklet. 

(1) in Fig. 16 indicates a rule that sets 
Staple (OFF) when Collate (ON) is set since the user 
checks [Collate] 811. (2) indicates a rule that 
similarly sets Staple (OFF) when Group (ON) is set. 

10 In a line next to each line after (3) , a 

description {disable} is added as the UI update process. 
With this description, after a rule of each line is 
applied, control of the corresponding item is disabled. 
The processing of the printer driver UI control 

15 module 2042 including the conflict process according to 
another embodiment will be described in detail below 
using the flow chart in Fig. 15. 

The processing of the printer driver UI control 
module 2042 starts when the user instructs to open the 

20 printer driver UI using, e.g., the keyboard controller 
KBC 5 or the like. When the user instructs to open the 
printer driver UI, the print process related program 
204 is loaded onto the RAM 2 under the control of the 
OS 205. 

25 When the print process related program 204 is 

loaded onto the RAM 2, the inference engine 302 loads 
the conflict process rule description file 301 onto the 
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RAM 2 via the conflict manager 303 as an initialization 
process for opening the printer driver UI (step S1501) . 

Subsequently, the status variable list 304 used 
by the conflict manager 303 is generated (step S1503) . 
5 All printer function names described in the 

conflict process rule generation file 301 respectively 
have status variables in the status variable list 304 
included in the conflict manager 303. T.hese status 
variable values link with the values of corresponding 
10 members of the internal structure 304 used by the 
printer driver UI 306. The initial values of the 
status variables of the respective function names 
become the values of the members of the internal 
structure 305. 

15 For example, in Fig. 4, since the initial value 

of int cA described in the internal structure 305 is 0, 
the value of printer function A in the status variable 
list 304 corresponding to that value is OFF. Therefore, 
the initial value of status of printer function A of a 

20 complementary rule described in the inference engine 
302 is OFF. Likewise, the initial values of printer 
function names B and C are respectively ON and OFF. 
That is, 

A OFF 

25 B ON 

C OFF 
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After that, the inference engine 302 refers to 
the conflict process rule description file 301 to make 
conflict check inference. For example, as shown in 
Fig. 4, if 
5 A(ON) 4- B(0N), C(OFF) 

described in the conflict process rule description file 
□ 301 is true, the inference engine 302 changes the 

slip status variable value of printer function A in the 

j|| status variable list 304 from the initial value OFF to 

10 ON. That is, 

I u 

A ON 

f? B ON 

fU C OFF 

fc- In this way, the status variable list 304 is 

15 initialized. 

Upon completion of conflict check inference, the 
conflict manager reflects the changed status variable 
value in corresponding member int cA of the internal 
structure 304. That is, int cA is changed from 0 to 1 
20 since the above rule is true. 

Another initialization process required to open a 
print setup window is then executed, and the print 
setup window shown in Fig. 7 is opened (step S1504) . 

After the print setup window is opened, an event 
25 sent from the OS is acquired, and a process for that 
event is executed (step S1505) . 
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It is then checked if an event acquired in step 
S1505 is one generated when the user has changed a 
setup item on the print setup window (step S1506) . If 
NO in step S1506, the flow advances to step S1515 to 
5 check if the acquired event is a close request of the 
print setup window. If YES in step S1515, the flow 
advances to step S1516 to execute an end process, thus 
closing the print setup window and ending all processes. 
On the other hand, if it is determined in step S1515 
10 that the acquired event is not a close request, the 

flow returns to step S1505 to repeat the aforementioned 
processes . 

If it is determined in step S1506 that the event 
acquired in step S1505 is a user's setup change request, 
15 the flow advances to step S1507 to apply generated 
conflict process rules. 

As an example of a case wherein the acquired 
event is a user's setup change request, a case will be 
exemplified below wherein the user has changed 1-Sided 
20 Printing 801 in the [Print Style] column 80 in Fig. 8 
to Booklet Printing 803. At this time, the values of 
members Collate, Group, Staple, and Layout present as 
those of the internal structure 305 before application 
of the conflict process rules, i.e., before the setup 
25 change request are as follows. 
Collate OFF 
Group ON 



Staple OFF 
Layout 1-Sided 

Since the user's change request instructs to 
change from 1-Sided to Booklet, the contents of member 
Layout are changed, and the values of the respective 
members of the internal structure 305 become as follows. 

Collate OFF 

Group ON 

Staple OFF 

Layout Booklet 

Then, the printer driver UI 306 calls the 
conflict manager 303 to update the status variable of 
Layout in the status variable list 304 . Subsequently, 
the inference engine 302 is called to start application 
of the conflict process rules. Initially, the 
respective printer function names in the inference 
engine 302 are initialized to the values of respective 
members of the status variable list. (5) in Fig. 16 is 
then applied to disable control, i.e., make grayout 
display and inhibit a setup, while Staple is OFF. 
Likewise, (7) and (8) in Fig. 16 are applied to change 
the value of Collate from OFF to ON and the value of 
Group from ON to OFF, and control of these items is 
then disabled. 

Collate ON (disable) 

Group OFF (disable) 

Staple OFF (disable) 



Layout BOOKLET 

In this way, application of the conflict process 
rules in the inference engine 302 ends. 

The conflict manager 303 updates the status 
5 variable list on the basis of the application result of 
the conflict process rules in step S1507 (step S1508), 
and then updates the internal structure 305 (step 
S1509) . The printer driver UI 306 is informed of the 
updated portions (step S1510) . As a method for this 

10 purpose, some methods such as a method of setting a 

flag indicating update in the internal structure 305, a 
method of independently preparing and returning a bit 
flag or structure indicating update, a method of 
returning a list of identifiers indica±ing changed 

15 portions, a method of responding to an inquiry from the 
printer driver UI 306, and the like are available. 

The printer driver UI 306 refers to the values of 
the members of the internal structure 304 to check if 
the UI must be updated (step S1511) . If NO in step 

20 S1511, the flow returns to step S1505 to repeat the 
aforementioned processes. If the UI must be updated, 
the UI is updated (step S1512), and the flow then 
returns to step S1505 to repeat the aforementioned 
processes. In the above example, since the setup of 

25 Layout has been changed from 1-Sided Printing to 

Booklet Printing, Collate changes from OFF to ON, Group 
changes from ON to OFF, and Collate, Group, and Staple 
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are disabled. Hence, the print setup window is updated 
from the state shown in Fig. 8 to that shown in Fig. 9. 

Note that the UI may be updated by either the 
conflict manager 303 or the printer driver UI 306 as a 
5 main program. For this reason, the changed portion 
message in step S1510 may be sent after the UI is 
updated in step S1512. When the printer driver UI 306 
executes an update process, an update process focused 
on only corresponding control can be implemented. On 

10 the other hand, when the conflict manager 303 executes 
an update process, the printer driver UI 30 6 can 
execute only related processes other than the conflict 
process upon a change in given portion, thus improving 
the overall processing efficiency. 

15 The aforementioned processes are repeated until 

the print setup window is closed. When the print setup 
window is closed, the processing ends, and that of the 
print process related program 204 also ends. Then, the 
print process related program 204 is cleared from the 

20 RAM 2 by the function of the OS 205. 

In the above process, since the printer driver UI 
306 can detect control to be changed and another 
control influenced by that change in steps S1510 to 
S1512, it can display a reason why the control is not 

25 available, as shown in Fig. 17, by recognizing the 
condition for disabling the control. 
[Another Embodiment] 
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In the above embodiments, UI control including 
the conflict process is executed for the printer 
apparatus. The present invention is not limited to the 
printer apparatus, and can be applied to network 
5 related devices such as a modem, router, and the like 
in addition to peripheral devices and control devices 
such as a digital camera, digital recorder, image 
scanner, and the like. Also, the present invention can 
be applied to a system constituted by a plurality of 

10 these devices. 

The objects of the present invention are also 
achieved by supplying a storage medium (or recording 
medium) , which records a program code of a software 
program that can implement the functions of the 

15 above-mentioned embodiments to the system or apparatus, 
and reading out and executing the program code stored 
in the storage medium by a computer (or a CPU or MPU) 
of the system or apparatus. In this case, the program 
code itself read out from the storage medium implements 

20 the functions of the above-mentioned embodiments, and 
the storage medium which stores the program code 
constitutes the present invention. The functions of 
the above-mentioned embodiments may be implemented not 
only by executing the readout program code by the 

25 computer but also by some or all of actual processing 

operations executed by an operating system (OS) running 
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on the computer on the basis of an instruction of the 

program code. 

Furthermore, the functions of the above-mentioned 

embodiments may be implemented by some or all of actual 
5 processing operations executed by a CPU or the like 

arranged in a function extension card or a function 
p extension unit, which is inserted in or connected to 

the computer, after the program code read out from the 
ifl storage medium is written in a memory of the extension 

pj 10 card or unit. 

Sf " When the present invention is applied to the 

f7 storage medium, that storage medium stores program 

ft 1 codes corresponding to the flow chart shown in Fig. 5 

O or 15 mentioned above. 

15 As described above, according to the present 

invention, a user interface control apparatus and , 
method, which can implement an exhaustive, reliable 
conflict process, and can reduce the number of input 
steps and contrived errors by a program developer or 
20 the like by improving a description method of conflict 
process rules, can be provided. 

Also, according to the present invention, a user 
interface control apparatus and method, which allow a 
main program and conflict manager in a conflict process 
25 program to exchange only information of items changed 
by a conflict process, while maintaining their 
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independence, thereby improving the processing 
efficiency of the main program, can be provided. 

The present invention is not limited to the above 
embodiments and various changes and modifications can 
be made within the spirit and scope of the present 
invention. Therefore, to apprise the public of the 
scope of the present invention, the following claims 
are made. 



